Localization and characterization of a chromosome 11 tumor suppressor gene using organotypic raft cultures.
The development and progression of human cancer often involves the inactivation of tumor suppressor gene function. Alterations in human chromosome 11 during the development of human cutaneous squamous cell carcinoma suggest the presence of a tumor suppressor gene on this chromosome. Moreover, previous studies in our laboratory demonstrated the presence of a functional tumor suppressor gene on chromosome 11 for the human cutaneous squamous cell carcinoma cell line A388.6TG.c2. In this investigation, we have used organotypic culturing of epithelial cells as a novel in vitro assay for tumor suppression. A388.6TG.c2 and control cells form an abnormal stratified epithelium of 8-12 layers when cultivated on organotypic rafts. In contrast, the chromosome 11 microcell hybrids, HMC 100p4B and HMC 100p5A, form an epithelium of only two to three cell layers. This in vitro growth suppression of the chromosome 11 microcell hybrids in the organotypic rafts correlates well with our previous in vivo skin graft experiments. Comparison of the proliferation and apoptotic indices of cell lines grown on the organotypic rafts suggests that the tumor suppressor gene on chromosome 11 has restricted the ability of the microcell hybrids to stratify but has not significantly altered their ability to undergo cell division or programmed cell death. Furthermore, flow cytometric analysis of cells grown on organotypic raft cultures suggests that the chromosome 11 microcell hybrids are actively progressing through the cell cycle rather than arrested in a particular stage. We have used this novel application of organotypic raft cultures to further localize the chromosome 11 tumor suppressor gene. Introduction of a single der(11)t(X;11) chromosome lacking most of the long arm of chromosome 11 into A388.6TG.c2 does not affect growth on organotypic raft cultures. These data suggest the tumor suppressor gene maps to the long arm of chromosome 11 in the region of 11q13-qter.